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HOACHUTEJIbBHAS 3ATINCKA

[IporpaMmMa 1O XWUMHUM Ha YPOBHE CpEIHEro oOmero oOpa3oBaHUs
paspaboraHa Ha ocHOBe dDenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O0
oOpazoBanun B Poccuiickoit ®denepaumm», TpeOOBaHWMH K pe3yJbTaTram
OCBOCHMS (eAcpabHOil  00pa3oBaTEIbHOM MPOTPaMMBbl  CPEIHETO OOIIErO
oOpazoBanust  (DPOIlI  COO), npencraBaeHHbBX B DeaeparbHOM
rocyaapctBeHHoM oOpasoBarenbHoM crangapre COO, ¢ yuétom Konnenmuu
npenojaBaHus  ydyeOHOro nmpeamera «Xumus» B 00pa3oBaTENbHBIX
opranmzauusx  Poccuiickoit ~ denepanuy, — peaiM3yOMX  OCHOBHBIE
00pa3oBaTeNbHbIC MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BuTHs
Bocrutanuss B Poccmiickoit ®epepaumm Ha nepuon o 2025 romay
(Pacnopsokenne [pasutenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY NOJIXOJ0B K pa3pabOTKE MPOrpaMMBbl IO XUMUH, K ONMPEACTICHUIO
oOmieil  crparerum  OOydYeHHWsl, BOCHHWTAHHWS W Pa3BUTHA  OOYYAROIIHAXCS
cpeacTBaMu y4eOHoro mpeamera «Xumus» aias 10—11 kjmaccoB Ha 0a3oBOM
YPOBHE COCTABWIM  KOHLENTYyaJbHbIC mojokeHus DI'OC  COO o
B3aMMOOOYCIIOBJICHHOCTH LIETI€H, COAEP)KaHUs, PE3yJIbTaTOB OOY4YEHUS W
TpeOOBaHMil K YPOBHIO MOArOTOBKH BBIMTYCKHUKOB.

XUMHYECKOE oOpazoBaHue, NOJTy4aeMoe BBIMYCKHUKAMHU
00eo0pa3oBaTe/IbHON OpraHu3aluu, SBJISETCS HEOTHEMJIEMON YacThIO WX
oOpazoBaHHOCTH. OHO CHYKUT 3aBEPIIAOIIMM 3TAllOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My Oa30BOM YPOBHE KIFOUEBBIX LEHHOCTCH, MPUCYIIHX
LEIOCTHOW CHCTEME XMMHYECKOrO O0pa30BaHWs. OTH LECHHOCTH KacCaroTCs
NO3HAHUS 3aKOHOB MPUPOABI, (HOPMHUPOBAHHUS MHUPOBO33PEHUS W OOWIECH
KYJIBTYPbl YEJIOBEKA, A TAKXKE SKOJIOTMYECKM OOOCHOBAHHOIO OTHOLICHHS K
CBOEMY 3JI0POBBIO M MPUPOJHOM cpese. Peanusyercs xumuueckoe 00pa3oBaHue
oOyyJaronmxcsi Ha YPOBHE CpeAHEro oOmero oOpa3oBaHHS CPEICTBAMU
y4eOHOro mnpeaMeTa «XuUMUs», COACPXAHWE M IOCTPOEHHE KOTOPOro
OMPEACTICHBI B MPOrpPaMME MO XMUMHH C YYETOM CIEUM(PUKN HAYKH XUMUH, €€
3HQUEHUS B TO3HAHWH MMPUPOABI U B MATEPUAIBHOM >KM3HH OOIECTBA, a TAKXKE C
y4éTOM OOIMX [eneid W NPUHLUIOB, XAPAKTEPH3YIOIIUX COBPEMEHHOE
COCTOSHME CHCTEMBI cpeAaHero oOmiero oOpa3oBaHuss B Poccuiickoi
Oenepauyn.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK MIPacT 0coOyHO POJb B
COBPEMEHHOW LMBWIM3ALKMKA, B CO3JaHUM HOBOW 0asbl MaTepuaibHON
KyJbTypbl. OHa BHOCHUT CBOM BKJIag B (POPMUPOBAHME PALMOHAIBHOTO
HAyYHOTO MBILUICHHAS, B CO3JAHHAE LEIOCTHOTO MPEACTaBICHHUS 00
OKPY)KalOIIEeM MHUPE KaK O €IOWHCTBE MPHUPOAbI M YEJIOBEKA, KOTOPOE
(dopMupyeTcss B XHMHM HAa OCHOBE MMOHMMAaHHs BEUICCTBEHHOIO COCTaBa
OKPY>KAFOIIET0 MUPA, OCO3HAHUS B3AUMOCBSI3U MEXKY CTPOCHUEM BEILECTB, UX
CBOMCTBAMH M BO3MO>KHBIMU O0JIACTSIMU TPUMEHEHHSI.

TecHO B3aMMOJECHCTBYS C JOPYTMMH €CTECTBCHHBIMH HAyKaMHW, XHUMHS
CTaJla HEOTHEMJIEMOI YaCTb0 MHPOBOM KYJbTYPbl, HEOOXOAMMBIM YCIOBUEM
YCHEWIHOTO TPY/Ja M KU3HHM KaKI0ro ujeHa oomecTBa. COBpEMEHHAs XUMUS
KAaK HayKa CO3MJATeNIbHAs, KAaK HAayKa BBICOKMX TEXHOJOTMH HampapicHa Ha
pemeHue rio0abHBIX MPOOJIEM YCTOHYMBOIO PAa3BUTUSl UYEIOBEUECTBA —
CHIPbCBOM, DHEPreTUYECKOW, TMUINEBOH, HKOJOTMYECKON O€30MacHOCTH W
OXpPaHbl 3J0POBbSI.

B coorBercTBUM ¢ OOMIMMM LENSMH W MPUHOMIAMH CPEIHEro O0WmIero
oOpazoBanus cojepkanue mnpeamera «Xumus» (10-11 xmaccbl, 0a3oBBIA



YPOBEHb M3YUYEHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO HA OOIICKYJIBTYPHYIO
NOATOTOBKY  OOydYaroIUXCs,  HEOOXOMMMYK) MM Ui BBIPAOOTKH
MUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIKOYCHHS B 5KM3Hb COLMYMA,
NPOJIOJDKEHUS  00pa30BaHWs B Pa3IMUHBIX  00JacTsX, HE CBA3AHHBIX
HETIOCPEACTBEHHO ¢ XUMUEH.

CocTaBsIlOIMMU  MpeaMeTa «XHUMHs» SBISIFOTCS  0a30BbIE KYypChl —
«Oprannueckas xumus» u «OOWas U HEOPraHMYECKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COACP)KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOM  HAYKH:
CUCTEMA 3HAHUI MO HEOPraHWYECKON XUMUH (C BKIIFOYCHUEM 3HAHWH 13 001Iei
XUMHH) A OPraHu4eckoi xumun. GopMHUpPOBaHKUE TAHHOW CHCTEMbI 3HAHUI MPU
W3YYCHUH NpeaAMeTa OOECnevYrMBacT BO3MOXKHOCTb PAaCCMOTPEHUS BCErO
MHOT000pa3Ks BEMIECTB HA OCHOBE OOMIMX MOHSATU, 3aKOHOB U TEOPHIl XUMUH.

Crpykrypa coaepkanusi KypcoB — «Opranuueckas xumus» U «OOwmas u
HEOpPraHu4ecKkas XuMus» cPopMHpoOBaHa B MPOrpaMMe MO XMMHHA HA OCHOBE
CUCTEMHOI0 MOAXO0Ja K HM3YYCHHIO Y4YeOHOro marepuana M 0OYCIOBIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTHEM 3HAHWH HA  ONPEACIIEHHBIX
TEOPETUYECKMX YPOBHAX. Tak, B Kypce OPraHMYECKON XHMHH BEIECTBA
paccMaTpUBAKOTCA HA YPOBHE KJIACCHMUYECKON TEOPHM CTPOECHMSI OPraHUYeCKHX
COCIMHEHMH, a TaKkKe HAa YPOBHE CTEPCOXMMHMYECKHX M JJIEKTPOHHBIX
NPEICTABICHUA O CTPOCHMM BewecTB. CBeneHuss 00 HM3y4aeMbIX B Kypce
BCIIECTBAX JAKOTCS B PA3BUTUM — OT VYIJIEBOJAOPOJAOB 1O  CJIOKHBIX
OMOJIOTMYECKH AaKTUBHBIX COCOMHEHMA. B  Kypce oOpraHmyeckoil Xumuu
NOJIy4aroT pPa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro
0o0pa3oBaHMsl TEPBOHAYAJIBHBIE TPEIACTABICHUS O XUMHWYECKOW  CBS3W,
KJTACCU(PMKALMOHHBIX MPU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT
WX CTPOCHUS, O XMMHYECKOH PEaKLIUH.

[Ton HOBBIM YIJIOM 3pEHHsI B MPEOMETE «XUMHUsS» 0a30BOr0 YPOBHS
paccMaTpUBAETCSl M3YYEHHBIM HA YPOBHE OCHOBHOIO OOMIEro 00pa3oBaHUs
TEOPETUYECCKUIA Marepual ¥ (PAKTOJIOTUYECKUE CBEACHUS O BEIIECTBAX W
XUMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0IIas 1 HEOpraHu4ecKast
XUMHS» O0YydYaroIUMCsl MPEAOCTABISAECTCS BO3MOXKHOCTh OCO3HATHh 3HAYCHHE
NEPUOAMYECKOr0 3aKOHA C OOIICTEOPETHYECKMX M METOJO0JIOTMYECKHX
NO3ULMI, TTy0Ke MOHITh HCTOPHYECKOE M3MEHEHHE (PYHKLIMHA 3TOr0 3aKOHA —
0T 00o0maromeit 10 OOBICHIIONIEH 1 MPOTHO3UPYIOUIEH.

Ennnas cumcrema 3HAaHMM O BaKHEHINMX BEIIECTBAX, HMX COCTAaBE,
CTPOCHHH, CBOMCTBAX W MPUMEHEHHH, & TAKXKE O XUMHUYECKHX PEaKLUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKAHUs IOMNOJHsAeTca B Kypcax 10 m 11
KJIACCOB JJIEMEHTAMH COACPKAHMS, WMCIOIIUMHU KYJbTYPOJIOTHYECKANA U
NPUKIIAIHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3U
XUMUHM C JPYTMMH HAayKaMHW, PacKpbIBAKOT €€ POJIb B IMO3HABATEIBHOW W
NPAKTUYECKON IEATENHOCTH YEJI0BEKA, CIIOCOOCTBYIOT BOCIUTAHUIO YBAKCHUS
K OPOLECCY TBOPYECTBA B OONACTM TEOPUM W MPAKTUYECKUX NPUIOKCHHN
XUMHH, TOMOTAKOT BBIMIYCKHUKY OPHUECHTUPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAQUMMBIX MPOOJNEMax, CBA3aHHBIX C XUMUEH, KPUTHYECKH
OCMBIC/IHBaTh MHQOPMALMI0O M NPUMCEHATH €€ [UIsl MOMOJHCHUS 3HaHWH,
PELICHUS MHTEIUICKTYAIBHBIX W J3KCHEPUMEHTAIBHBIX HCCIIECI0BATEIbCKUX
3amad. B nenom copepkanne yuyeOHOro mpeamera « XUMHs» JTaHHOTO YPOBHS
W3YYCHHS  OPUEHTHPOBAHO  HAa  (QOPMUpOBaHHME Yy  OOyYarommxcs
MUPOBO33PEHYECKOH OCHOBBI [T MMOHUMaHHs (PUIIOCOPCKUX MAEH, TAKHX KAK:
MAaTEPUATIbHOEC  €MHCTBO  HEOPraHMYECKOT0 M OPraHUYecKoro  Mupa,
00yCIIOBJICHHOCTh CBOWCTB BEHIECTB HX COCTABOM M CTPOCHUEM, MTO3HABAECMOCTh



NPUPOJHBIX SBJICHUI NMYTEM SKCICPUMEHTA M PELICHUS MPOTUBOPEUUH MEXKIY
HOBBIMU (DaKTaMU U TEOPETHUECKUMHU MPEINOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU
B PCIICHWM DKOJIOTHYECKMX NpoOiaeM, a Takke MnpodneM cOepekeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3MAHMS HOBBIX TEXHOJOTHH W
MaTEPHAJIOB.

B mnnane pemenus 3amad  BOCIHTAHWS, PA3BUTHS M COLMAIA3ALNAA
00y4arolmuXxcsl TPUHATBIE TPOrpaMMOil MO0 XWMHUHU MOAXOABI K OMPEACICHUIO
COJIEP)KaHUsT W TMOCTPOCHUS NPEAMETa MPEAYCMATPUBAKOT (POPMUPOBAHUE
YHUBEPCATIBHBIX YYE€OHBIX JCHCTBUH, WMEKOIUX 0a30BOC 3HAYCHHE IS
Pa3NMYHBIX BHJOB JEATEIBHOCTH: PEIIEHUS MPOOJIEM, TMOUCKA, aHalu3a M
o0paboTkn  uH(OpMaANK, HEOOXOAMMBIX Uil OPUOOPETEHUS  OMbITA
NPAKTUYECKOH W HCCIEN0BATENBCKONW JIEATENBHOCTH, 3aHUMAKOUICH BaKHOE
MECTO B IMO3HAHUMN XUMUH.

B mpaktuke npenopaBaHus XMMHHM KAaK Ha YPOBHE OCHOBHOIO OOWIETO
oOpa3oBaHMs, TaKk W Ha YPOBHE CPEAHEr0 o0O0HIero oOpa3oBaHus, NpH
OMPEACTICHUM COJEP)KATENBHON XAPAKTCPUCTHKU LEJICH M3YUYEHHs MPEeaMeTa
HANPABJICHUEM TEPBOCTECNECHHOM 3HAYMMOCTH TPAAMLMOHHO TPU3HAETCS
(hOpMHpPOBAHUE OCHOB XWMHUYECKOW HAyKW Kak oOOJJaCTH COBPEMEHHOIO
€CTECTBO3HAHMS, MPAKTHYCCKOH ACITETPHOCTH YETOBEKA M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOOMYECKON TOYKHM 3PEHHMS TaKOH
NOAXOJ K ONPEICICHHUIO LENEH W3y4YeHHs NPEeaMeTa SBISIETCS BIIOJHE
OMpPaBIaHHBIM.

CornmacHo NTaHHOW TOYKE 3PEHUS TVIABHBIMM LEJISIMH M3YUYEHUSl TPeAMETa
«Xumus» Ha 06a30BoM ypoBHE (10 =11 KI1.) SIBJISIFOTCS:

e (OpMHUpPOBAHUE CHUCTEMbl XUMHYECKMX 3HAHUH KaK BaKHEHIICH
COCTaBJISIFOIIEH €CTECTBCHHO-HAYYHOH KApPTHHBI MHPA, B OCHOBE
KOTOPOW JIe)KaT KIIKOYEBBIC MOHATHS, (YHIAMCHTAIBHBIE 3aKOHBI W
TEOPUM XUMHUHU, OCBOCHHE SI3bIKa HAyKW, YCBOCHHE M TIOHUMAHHWE
CYIIHOCTH JOCTYIHBIX OOOOIIECHWH MHPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJICHUE C HCTOPUEH UX PA3BUTHUS U CTAHOBJICHHSI,

o (QopMupoBaHME M Pa3BUTHE TMPEACTABICHUI O HAyYHBIX METOJAX
NO3HAHUS BEIICCTB M XMUMHYECKMX PEaKUMiA, HEOOXOOUMBIX IS
OpUOOpETEHUsT YMEHHMIA OPHUECHTUPOBATBCS B MHPE BEUIECTB W
XUMUYECKHX SBJICHUI, HMEIOIUX MECTO B MPHUPOJE, B MPAKTUUECCKON U
MMOBCEAHEBHOM YKU3HH,

e pa3BUTUE YMEHUHA W CHOCOOOB  JACIATEIBHOCTH, CBSI3AHHBIX C
HAOMIOJCHUEM W OOBICHEHHEM  XMMHYECKOTO  DKCIEPHUMEHTA,
coOJTI0IcHUEM MTpaBUj1 0€30MaCHOTO OOPAIIECHHUS C BEIICCTBAMM.

Hapsany ¢ otaM, cozepkarenbHas XapakTepuUCTHKa Lenedl W 3aaad
W3YYCHHS MPEAMETA B IPOrpaMMeE MO XMMHHM YTOYHEHA U CKOPPEKTHPOBAaHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEOHETO OOIIEro
oOpazoBanus. CeroJHa B MPENOJaBAHUM XUMUU B OONBIICH CTETIEHH OTAAETCS
OPEAMOYTEHUE  MPAKTHYECKOH  KOMIIOHEHTE  COJAEp)KaHuss  OOy4YCHHS,
OPUEHTHPOBAHHOW HA TMOATOTOBKY BBIMYCKHUKA 00mIe00pa3oBaTeibHOR
OpraHM3alviM, BIAACKIOIIET0O HE HAOOpPOM 3HAaHWH, a (PYHKUMOHAIBHOH
I'PAMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHUSMHA aKTUBHOTO TIOJYUYEHUS 3HAHU I
Y IPUMEHEHUS UX B PEATTbHOM JKU3HM TSl PEIICHUS MPAKTHYECKUX 3a/1a4.

B cB3M ¢ 3TUM mpu m3ydeHHH npeaMeTa «XHMHs» JTOMHUHHUPYIOIICE
3HAQUEHUE MPUOOPETAIOT TAKUE LETH H 3a]1a4H, KAK:

ananranuss OOyYarIIMXCS K YCIOBHSM JWHAMWUYHO Pa3BUBAIOLIETOCS
Mupa, (QOPMUPOBAHUE HWHTEIUIEKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K



caM0o00pa30BaHUIO,  COTPYAHMYECTBY,  CAMOCTOSTEIBHOMY  MPHUHSITHUIO
IPAMOTHBIX PEUICHUH B KOHKPETHBIX JKM3HEHHBIX CUTYalUsX, CBSI3aHHBIX C
BELICCTBAMU U UX MPUMEHEHHUEM;

(dopMupoBaHHEe Y OOYYArOUIMXCS KITIOYEBBIX HABBIKOB  (KJTHOUYEBBIX
KOMTETEHIM), UMEIOLIMX YHUBEPCATbHOE 3HAUYECHHUE JUIsl PA3JIMUHBIX BUJIOB
JNEATENBHOCTH,  PEHICHUS MNpoOJieM, TOMCKa, aHaim3a ©W  00padOTKH
uHpopmanuu, HEOOXOMUMBIX Il MOPUOOPETCHHUS OMNbITA ACATEIBHOCTH,
KOTOpas 3aHUMAET BAKHOE MECTO B MO3HAHWU XUMUH, a TAKXKE IJIsi OLICHKH C
NO3ULMI  HKOJIOTUYECKOM O€30MacHOCTH XapakTepa BIUSHUS BELIECTB U
XUMUYECKUX MPOLIECCOB Ha OPTaHU3M YEJIOBEKA U MPUPOIHYIO CPEY;

Pa3BUTHE MO3HABATENILHBIX UHTEPECOB, UHTEIEKTYaTbHBIX U TBOPUYECKUX
CHOCOOHOCTEN 00yYaromMXCs: CHOCOOHOCTH CAMOCTOSTEIbHO TPHOOPETATh
HOBBIE 3HAHUS TO XMMHUM B COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTSIMM,
UCMOJIb30BaTh COBPEMEHHBbIE HMH(OPMAIMOHHBIE TEXHOJIOTUU Ui TIOMCKA U
aHamm3a y4uyeOHOM M HAYyYHO-TOMYJISPHOH WHQPOpPMALMU  XUMHUYECKOTO
COJICPKAHUS,

(GOpMHpOBaHME W PaA3BUTHE Yy OOYYaAKOIMIMUXCS aCCOIMATUBHOIO W
JIOTUYECKOTO MBILLICHUS], HAOMI0AATeIbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH,
KOTOpbIE OCOOEHHO HEOOXOOUMBI, B YACTHOCTH, MPHU [JIAHUPOBAHUM U
MPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCMUTAHUE Yy OOyvarommxcs YOEeKAEHHOCTH B TYMaHUCTUYECKOMH
HAMPaBJICHHOCTU XUMUM, €€ BAKHOW POJIM B PEUICHUM MIOOATBHBIX MpoOaeM
PalMOHATIBHOTO MTPUPOONOIBE30BAHMS, MOMOJIHEHUS YJHEPTETUUECKUX PECYPCOB
U COXpaHCHHUsl TMPUPOAHOTO PABHOBECHS, OCO3HAHUS  HEOOXOAMMOCTH
OCpe’)KHOTO0  OTHOLIEHUS K TPUPOJAE M CBOEMY 3JI0POBbIO, a TaKke
npuoOpPETEHUsT OMbITA KMCIOJIb30BAHUS TMOJIyUEHHBIX 3HAHUN [JIs MPUHATHS
IPAMOTHBIX PEIICHUM B CUTYAIUAX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B yuyeOHOM muiaHe cpemHero oOuiero oO0pa3oBaHMs MPEAMET « XHMUS»
0a30BOT0 ypOBHsSI BXOAWT B COCTaB MNpPeaMETHOM oOnacth «EcTecTBEHHO-
HAYYHBIE PEAMETHDY.

OOwee 4ucno 4YacoB, OTBEAEHHBIX JUIsl M3YYEHUS XMMHH, Ha 0a30BOM
YPOBHE cpeaHero ooduiero odpazoBanusi, coctapisieT 136 dacos: B 10 kiacce —
68 yacoB (2 yaca B Heaenmwo), B 11 kmacce — 68 vacoB (2 yaca B HEOEIHO).



COIEPKAHUE OBYYEHUA
10 KJIIACC
OPI'TAHNYECKAA XUMUA

Teoperuvyeckne 0CHOBBI OPraHU4eCKOii XUMHHI

[TpeaMer opraHM4eCcKOi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHHE
B NIOJyYEHUHU HOBBIX BEIICCTB U MATepUalioB. T€Oprsl CTPOCHHS OPraHUYECKUX
coenvHeHnii A. M. bymiiepoBa, €€ OCHOBHBIE NOJOXKECHHS. CTPYKTYPHBIE
(OpMyJTbI OPraHNYECKUX BEIIECTB. [ OMOIOTUs, N30MEPHSL. XUMUYECKas CBS3b
B OPraHMYECKUX COCIMHEHMIX — OJMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne 0  KilacCU(UKALMKA  OPraHUYECKUX  BEUIECTB.
Homenknarypa opraHnyeckux COCAMHEHUN (CUCTEMATAYECKAs ) U TPUBHATIbHBIC
HA3BaHWs BAKHEHIIAX MPEACTABUTENEH KIaCCOB OPraHMYECKHX BEILIECCTB.

OKCIIEPUMEHTAIIBHBIE METO/ABl W3YYCHWS BEIIECTB W WX MPEBPALLCHUI:
O3HAKOMJICHHE € O0pa3lamMu OPraHMYECKHX BELIECTB M MaTepuajlaMu Ha WX
OCHOBE, MOJEJIIMPOBAHME MOJICKYJ OPraHWYECKMX BEIIECTB, HAOMIOACHHE W
OMHUCAHUE JEMOHCTPALMOHHBIX OMBITOB M0 NPEBPALICHUID OPraHUYECKUX
BEIIECTB MMPU HArpeBaHUM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yraesoaopoasl

AJIKaHbI: COCTaB M CTPOCHHME, FOMOJIOTMUECKHANA psa. MeTaH W 3TaH —
OPOCTEHIINE MPEACTABUTENN AIKAHOB. (PU3MYECKHE M XMMHYECKHUE CBOMCTBA
(peakumMM 3aMEIIEHUST M TOPEHMS), HAXOKACHUE B TPUPOJE, TMOJYYCHHE W
NPUMCHCHHE.

AJIKEHBI. COCTaB M CTPOCHUE, TOMOJIOTMYECKHUMA psia. OTUJIEH U TPONUICH
— NPOCTEHIINE MPEACTABUTENN AKEHOB. (PU3MUYECKUE U XMMUUYECKUE CBOMCTBA
(peakuMM TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THApATAllAMA, OKHCICHHUS U
NOJIMMEPHU3ALNH ), TOJTYUYEHUE U TPUMEHCHHE.

Ankanuenbl: OytaaueH-1,3 u MeTuiOyTaaueH-1,3: cTpoeHue, BaKHEHIITNE
XUMUYECKHE CBOWCTBA (peakuust NOJTUMEPH3ALINHN ). [TonyueHne
CUHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKAHBI. COCTaB M OCOOCHHOCTH CTPOCHHWS, TOMOJIOTHYECKHAN Ps.
ALIETUJIEH — TPOCTECHIIMI MPEACTABUTENDL QJIKMHOB. COCTaB, CTPOCHHUE,
¢uznyueckue W XMMHYECKHE  CBOWCTBA  (peakuMM  THAPUPOBAHMS,
TATOTEHUPOBAHUS, TUAPATALNH, TOPEHUS ), TIOTYYCHHE U TPUMEHEHHE.

Apenbl. beH3oin: cocra, cTpoeHue, PU3MUECKUE U XUMUYECKUE CBOMCTBA
(peakuMM TaJOTCHUPOBAHUS M HUTPOBAHHMS), MMOIYYEHHE W TPUMEHEHUE.
Tonyon: cocmas, cmpoenue, Qusudeckue u Xumuyeckue CEOUCMEA (peaxyuu
2AI02EHUPOBANUS. U HUMPOBAHUs), noayyenue u npumenenue. TOKCHYHOCTb
apeHoB. ['eHeTHUeCcKas CBA3b MEXKAY YIVIEBOAOPOJAMH, MPUHAATIECKAIMUMHU K
Pa3IMYHBIM KJIACCaM.

[TpupoaHblE MCTOYHHMKHM YIJIEBOAOPOAOB. [IpupoAHBIA Ta3 W MOMYTHBIC
He(TsaHbie ra3bl. Hed1h 1 €€ npoucxoxknenne. CrnocoOsl nepepaboTKku HEPTH:
NEPETOHKA, KPEKWUHT (TEPMUYECKHM, KaTaJIMTUYECKUil), muponun3. [TpoaykTel
nepepaboTkn He(TH, WX MNPUMEHEHHE B TPOMBIIUICHHOCTH H B OBITY.
KameHHBIH yroiae U MPOIYKTHI €10 NEPEPadOTKH.

OKCIIEPUMEHTAIIBHBIE METO/ABl W3YYCHUS BEIIECTB W WX MPEBPALLCHUI:
O3HAKOMJICHME ¢ 00OpasnaMu MJIacTMAcC, KAy4yKOB M PE3HMHBI, KOJUIEKIWU
«Hepte» wm «¥Yroapy, MOJECIMPOBAHHE MOJEKYJ  YIJIEBOAOPOJAOB U



TATOTEHONPOU3BOAHBIX, MPOBEJCHUE NPAKTUYECKOW pabOThl: MOJIyYCHHE
STUJIEHA U U3YUYEHHUE €TO CBOMCTB.

Pacu€THbie 3a1a41.

BblunciieHuss Mo ypaBHEHUIO XMMWYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA HMCXOJHOrO BEIIECTBA WM MPOAYKTa PEAKIMM MO H3BECTHBIM
mMacce, 00bEMY, KOTMYECTBY OAHOTO M3 MCXOAHBIX BEUIECTB WA MPOAYKTOB
PEaKIINN ).

Kucnopoacoaepxauue opraannyeckue coeTnHEHHUs!

[IpenenvHple OAHOATOMHBIE CHOHUPTHL. METAHON M 3TAHOJ. CTPOEHUE,
(U3AYECKME W XMMHYECKHME CBOWCTBA (PEaKUMKM C AKTUBHBIMU METalIaMH,
TATOTEHOBOJIOPOIAMHU, TOPEHUE), TMPHUMEHECHUE. BOIOpOIHBIE CBA3M MEXKAY
MOJIEKYyJIaMH CIIUPTOB. J[eCTBAE METAHOMA M 3TAHOJIA HA OPraHU3M YETOBEKA.

MHOroaroOMHble  COUPTHIL. OTHIECHIJIMKOIb W TJUUEPHUH. CTPOCHHE,
(U3AYECKNE W XUMHUYECKHE CBOWCTBA (B3aMMOJACHCTBHE CO IIEIOYHBIMHU
METAJIJIAMU, KAYECTBCHHAsI PEaKisi HA MHOTOATOMHBIE CUPTHI). JleiicTBrE Ha
OpraHm3M 4esoBeka. [[puMeHeHne MNMIEprHa U STHUIICHTTTUKOJIS.

@DEHON: CTPOCHUE MOJEKYJbI, (PU3MYECKHME W XHMHUYECKHUE CBOWCTBA.
TokcuuHocTh QeHona. [Ipumenenne penona.

Anpaerufiel U kemonwvl. DOpMaNbACTHA, ALCTAIBACTUA. CTPOCHUE,
(PU3AYECKUE U XUMUUYECKUE CBOMCTBA (PEAKMKN OKUCIICHUS U BOCCTAHOBJICHMS,
KAQUECTBEHHBIC PEAKINH ), IOJTYUYEHUE U IPUMEHEHHE.

ONHOOCHOBHBIE MpPEACIIbHbIE KapOOHOBBIE KUCJIOTHL. MypaBbuHas |
YKCYCHAsl KUCIIOTBL. CTPOEHUE, PU3NUECKUE U XUMUYECKUE CBOHCTBA (CBOMCTRA,
odmMe nans  Kiacca KUCIOT, Peakuus JTepuuKanmu), TONYyYEHUE U
npuMeHeHre. CTeapruHOBAs U OJICMHOBAS KUCJIOTHI KaK MPEACTABATENN BBICIINX
KapOOHOBBIX KHCJIOT. MbIa KaK COJIM BBICIOUX KapOOHOBBIX KHCJIOT, HX
MOJOIIEE IEVCTBHE.

CrnoxHple >QUpbl Kak TPOU3BOJAHBIC KapOOHOBBIX KHUCIOT. ['maponus
ClOXkHBIX 3(upoB. Kupsl. T'mapomm3 >xkupoB. [IpUMEHEHHME  KHUPOB.
buonornyeckas poJib JKUPOB.

Yrnepoabl:  cocTaB, KiIacCH(pUKaUWs —yIrJIE€BOAOB (MOHO-, JH- H
noymcaxapuasl). [JIFOKO3a — NPOCTEHIIMIT  MOHOCaXapua. OCOOEHHOCTH
CTPOEHHMS MOJIEKYJIbI, (PU3HMUECKUE U XUMUYECKHE CBOWCTBA (B3aUMOJECHCTBHE C
ruapokcuaom mean(ll), okucnenne ammMuayHbIM pacTBOpoM okcraa cepedpa(l),
BOCCTAHOBJIEHHE, OPOKECHHE TIIFOKO3bI), HAXOXKIECHUE B MPUPOJE, MPUMEHEHHE,
ounojornueckas posib. @oTocuHTe3. DPYKTO3a KAK U30OMEP IITHOKO3BI.

Kpaxmai u nenntono3a kak npupoanble nomMepel. CTpOSHUE Kpaxmana v
LEIUTIONO3bl. DU3NYECKUE M XHMHUYECKME CBOMCTBA Kpaxmana (THAPOJIU3,
KAQUECTBEHHAS PEAKLHS C UOJIOM ).

OKCIEPUMEHTAIIBHBIE METO/ABl M3YYCHWS BEIIECTB W WX MPEBPALLCHUI:
npoBecHUE, HAOMIOACHUE U OMKMCAHUE JTEMOHCTPALMOHHBIX OMBITOB. TOPEHUE
CIUPTOB, KAUECTBEHHBIC PEAKIUM OJHOATOMHBIX COUPTOB (OKHCIEHHE 3TaHOa
okcuaoM Mmeau(ll)), MHOroaTOMHBIX CIHMPTOB (B3aMMOJACWHCTBHE TIHIIEPUHA C
ruapokcuaoM meau(Il)), anpaernaoB (OKHCIEHWE AMMHUAYHBIM PAacTBOPOM
okcuaa cepedpa(l) m ruapokcuaom Mmeau(Il), B3ammonelcTBHE Kpaxmana ¢
WOJIOM), TMPOBEACHUE MPAKTHYECKON PAOOTHI: CBOMCTBA PacTBOpPA YKCYCHOH
KHCITOTBHI.

Pacu€THbie 3a1a41.

BelunciieHuss Mo ypaBHEHHIO XMMWYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WM MPOAYKTa PEAKIHMHA IO H3BECTHBIM




Macce, 00bEMY, KOTUYECTBY OAHOTO M3 MCXOAHBIX BEUIECTB WA MPOAYKTOB
PEaKIUN ).

A30TCOoaep)KaIIME OPraHUYECKUAE COCTMHECHHUS.

AMUHOKMCIOTEL ~ KaK  aM(OTEpHbIE  OPraHUYECKHE  COCOUHEHHMSI.
OU3NYECKIE U XUMHYECKAE CBOMCTBA AMUHOKHUCIOT (HA MPUMEPE TIMIMHA).
buosornueckoe 3HaUEHNE aMUHOKHUCITOT. [ lenTu b,

benku kak mpupoaHbIE BBICOKOMOJIEKYJIIPHBIE COCAUMHEHUA. |lepBruyHas,
BTOPAYHAs W TPETHYHAs CTPYKTypa OelKOB. XMMHUYECKHE CBOMCTBA OCIKOB:
TUAPOJIN3, ACHATYPaLsl, KAYECTBEHHBIE PEAKIIMU Ha OCIIKH.

OKCIEPUMEHTAJIBHBIE METOABl M3YYEHUs BEIIECTB M WX NPEBPALLECHUMN:
HaOIFOJICHUE M OMUCAHUE JEMOHCTPALMOHHBIX OMBITOB: JCHATypalus OCIKOB
NPU HArPEBAHUU, LIBETHBIE PEAKIIMA OCITKOB.

BoicokomouIeKy/IsIpHbIE COeIMHECHUSE

OCHOBHBIE  TOHATHS XMMHMM  BBICOKOMOJIEKYJISIDHBIX — COCIMHEHWM:
MOHOMED, TOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJMMEPU3ALMM, CPEIHSISA
MOJIEKYJIApHass Macca. OCHOBHBIE METOIBI CHHTE3a BBICOKOMOJIEKYIISPHBIX
COCIMHEHUN — MOJIMMEPU3ALINS U TTOJTMKOHICHCALIMS.

OKCNEPUMEHTAIBHBIE METOABl M3YYEHUs BEIIECTB M WX NPEBPALLECHUMN:
O3HAKOMJICHME C O00pa3llaMi MNPUPOAHBIX W HMCKYCCTBEHHBIX BOJIOKOH,
MJIACTMACC, KAy YyKOB.

MeKnpeIMETHBIE CBA3H.

Peaymzanmss MEXNPEAMETHBIX CBS3€H NPH M3YYEHUM OPraHUYeCKOn
xumun B 10 Kjacce OCYHIECTBISIETCS YEPE3 HCIMOJB30BAHUE Kak OOIIMX
€CTECTBEHHO-HAYYHBIX TOHATUI, TaK W MOHATHHA, SABISIOIIAXCA CUCTEMHBIMHU
JUTSL OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOwmme eCTECTBEHHO-HAYYHBIC TIOHATHS. SBJICHHWE, HAy4HbId (hakT,
TMNOTE3A, 3aKOH, TEOPHS, aHAIM3, CUHTE3, KiacCu(UKALWs, TEPUOAUYHOCTD,
HaOIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOACTUPOBAHUE.

du3nMKa: Marepus, DJHEPrus, Macca, aroMm, OJJIEKTPOH, MOJEKYIa,
SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TENO, OOBEM, arperatHoe COCTOSIHHE
BEIIECTBA, PU3NUCCKUE BETUYMHBI M €TMHULIBI UX U3MEPEHUSI.

buosnorus: knerka, opranusm, Ouocdepa, OOMEH BEIIECTB B OPraHU3ME,
(doToCHHTE3, OMOJIOTMYECKHA AKTHBHBIE BeHlecTBa (OCNKHW, YIJIEBOIBI, KHUPBI,
(PEPMEHTHI ).

['eorpadus: MuHEpasibl, TOPHBIC TOPOJBI, MOJIE3HBIE HMCKOMACMBIE,
TOIUIMBO, PECYPCHI.

TEexXHONOrMs: NUIIEBBIE MPOAYKTHI, OCHOBBI PALMOHAJIBHOTO MHUTAHUS,
MOOILME CPEACTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHAE MPENAparsl, MaTepUalIbl
13 UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernyeckue 0CHOBbLI XUMHUU

XAMHUYECKUI dneMeHT. AToM. Sapo aroma, HM30TOMNBL. OIEKTPOHHAS
000J104Ka. DHEPreTHYECKUE YPOBHU, MOAYPOBHHA. ATOMHBIE OpOUTaNH, S-, P-, d-
3neMeHTbl. OCOOEHHOCTH PACHIPENCICHHS JICKTPOHOB IO OPOMUTAISIM B aTOMax
3JIEMEHTOB MEPBBIX YETHIPEX NEPHOAOB. DNEKTPOHHAS KOH(PUTYPALUS aTOMOB.

Ilepuommueckuii 3akoH © llepuommueckas cuUCTEMA XMUMUYECKHUX
anementoB  J[. WM. MengaeneeBa. CBA3b NEPUOAMYECKOTO 3aKOHA U



[leprommueckoil cucteMbl XuMHYeckux osnemMeHtoB JI. WM. MeHneneeBa ¢
COBPEMCHHOW TEOPUEH CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTH W3MECHEHUS
CBOMCTB XMMHWYECKHX DJIEMEHTOB M O0pa3yeMbIX MMH HPOCTBIX MU CIOXKHBIX
BEIIECTB N0 TpynmamM M NepuofaM. 3HAYCHHE NEPUOJMYECKOTO 3aKOHA B
PA3BUTHM HAYKH.

CrpoeHre BemIECTBA. XHUMHWYECKAs CBsi3b. BHABI XUMWYECKOW CBS3U
(KOBAJICHTHAS! HEMOJIIPHAS U TOJISTPHAS, MOHHAS, METauInyecKas ). MexaHnu3mbl
0o0pa3oBaHMsl KOBAICHTHOM XHMHYECKON CBs3M (OOMEHHBIA W JOHOPHO-
aKLENTOPHBINH). BogopoaHas cBs3b. BaJ€HTHOCTh. DJIEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHus. MOHBI: KATHOHBI ¥ AaHUOHBIL.

BemecrBa MOJNEKYJISAPHOTO M HEMOJEKYJSIPHOTO  CTPOEHUA. 3aKOH
IIOCTOSTHCTBA ~ COCTaBa  BELIeCTBA. [HOBI  KPUCTAUIMYECKHUX  PELIETOK.
3aBMCUMOCTB CBOMCTBA BELIECTB OT TUNA KPUCTALIMYECKON PELIETKH.

[ToHsATHE O AMCHEPCHBIX CHCTEMAaX. VICTUHHBIE U KOJJIOMIHBIE PACTBOPHI.
MaccoBas 1015 BELECTBA B PACTBOPE.

Knaccupukaumss  HEOPraHMYECKUX  COCAMHCHHIA. Howmenknarypa
HEOPraHWYECKUX BEIIECTB. [ €HETHYECKas CBSA3b HEOPTaHUYECKMX BELIECTB,
MPUHAIIEKANMX K PA3JIMUHBIM KJIaccaMm.

Xumuueckas peakuus.  Knaccupukanus XUMUYECKMX peakuuidi B
HEOPraHW4YeCKON M OPraHMYECKOM XMMUHU. 3aKOH COXPAHECHMSI MACCHI BEILECTB,
3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTAX NP XUMHUYECKUX PEAKLIMSIX.

CkopocTh peakuuu, €€ 3aBUCMMOCTh OT pPa3IM4HbIX (PAKTOPOB.
OOpatumble peakuuu. XUMHUYECKOE paBHOBecHE. DAaKTOPhI, BIMSIOMIME HA
COCTOsTHME XUMHUECKOTO paBHOBecHs. [ IpuHumn Jle [Tarense.

Onexrponutrueckas auccouuanys. CWIbHbIE W CIIA0BbIC BJICKTPOJIUTHL
Cpena BOAHBIX PaCTBOPOB BELIECTB. KUCTAsA, HEUTpaJbHAS, LICIOYHAS.

OKHCIIMTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLUY.

OKCIEPUMEHTAJIBHBIE METOABl M3YYEHUs BEIIECTB M WX NPEBPALLECHUM:
aeMoHcTpauus Tabmun «llepruoanueckas cUCTEMa XMMHYECKHAX SJIEMEHTOB /.
H. Menaeneesay, U3y4eHHE MOACIICH KPUCTAIIMYECKHAX PEIIETOK, HAOIIOACHNE
¥ ONHCAHHWE JEMOHCTPAUMOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa3iOKEHUE
IEpOKCHAA BOAOpPOAa B MPHUCYTCTBHM Karajau3aropa, ONpPEACIICHUE CpEsbl
PacTBOpPOB BELIECTB € MOMOIIBK YHHUBEPCATBHOIO WHIAMKATOpPA, PEaKLUH
WOHHOr0 O0OMEHA), MPOBEACHUE MPAKTUYECKONH paboThl «BiausHUE pa3iuyHbIX
(haKTOPOB HA CKOPOCTh XUMHUUYECKON pEaKIAn.

Pacu€THbie 3a1a4n.

Pacuétel MO YypaBHEHHSM XUMWYECKMX PEaKUUi, B TOM YHUCIE
TEPMOXUMHYECKUE PACUYETHI, PACYETHI C UCIIOJIIB30BAHUEM MOHSITHS «MacCOBas
JIOJISI BELIECTBAY.

Heoprannyeckasi xumust

Hemeramel. Ilonoxxenue HemeraimoB B Ilepuonnueckoil cucreme
xumMudeckux 35ieMeHToB JI. . MenneneeBa 1 0COOCHHOCTA CTPOCHHSI aTOMOB.
OU3NYECKIE CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAIIOB (HA MpUMEPE
KHUCJIOPOJa, cepbl, pocdopa 1 yriepoaa).

XHUMHUYECKUE CBOMCTBA BAXKHEUIIIMX HEMETAUIOB (TajlON€HOB, CEPBI, a30Ta,
dochopa, yraepojga M KPEMHUSA) W HUX  COCAMHCHWI  (OKCHOB,
KHCIIOPOICOACPKAMX KUCIIOT, BOAOPOJHBIX COCAMHEHUN ).

[IpumeHeHrE BOXKHENIITUX HEMETAIUIOB U UX COCIMHEHUA.

Meraiubl. [TosioxeHne MeTamuioB B [IeproaAnYeckoi cucTeMe XUMHUYECKUX
anemeHtoB JI. WM. MenaeneeBa. OCOOCHHOCTH CTPOCHHS JJIEKTPOHHBIX



0005104€K aTOMOB MeTa/IoB. O0IIMe Pu3nUeckue cBoicTBa MeTa/uioB. CIlIaBbl
METAJUIOB. DIIEKTPOXUMHUYECKUI DS/l HATIPSDKEHUN METAIIOB.

XUMUYECKUE CBONCTBA BAXKHECHUIIIMX META/UIOB (HATPUH, Kajaui, KaablWid,
MarHui, aJllOMUHUH, [IUHK, XPOM, JKEJIE30, ME/Ib) M UX COCTMHCHUMA.

OOwmwme crnocoObl NOAYYEHHUST METAITOB. [[pUMEHEHNE METAIIOB B OBITY U
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHUsI BCIICCTB W HMX MPCBPAICHUMN:
U3YYCHHE KOJUIEKIMU «MeTaibl M CIJIaBbl», 00Pa3lOB HEMETAIIIOB, PEIICHUE
SKCICPUMEHTANIBHBIX 3a1a4, HAOFOICHUE W OMUCAHUE JEMOHCTPALMOHHBIX W
71a00paTOPHBIX  OMBITOB  (B3aMMOJCHCTBUE THUAPOKCHJA  AQFOMHHHS  C
pacTBOpaMy KHCJIOT M IIETI0YEH, KAYECTBEHHBIC PEAKUMM Ha KaTHOHBI
METAJIIOB).

Pacu€THbie 3a1a41.

PacuéTel Macchl BeECTBA WM 00bEMA ra30B M0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, MACCE WA O0BEMY OJHOTO M3 YYACTBYIOINMX B PEAKLIAW BEIICCTB,
pacuétel Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUM, €CITA
OJIHO U3 BELLECTB UMEET MTPUMECH.

XHUMHUS U KU3Hb

Poab xumuu B 00€CEUEHN N SKOJIOTUYECKOM, SHEPreTHYECKOM 1 MUIICBOM
0€30MacHOCTH, pa3BUTHU MeIuIUMHbL. [IOHITHE O HAyYHBIX METOAAX MO3HAHUS
BELICCTB U XUMHUYECKAX PEAKLIUIA.

[IpencraBiaenuss 00 OOMMX HAy4YHBIX MNPUHIMOAX MPOMBINIJIEHHOTO
MOJYYEHUS BAKHEHIIUX BEIIECTB.

UenoBeK B MHpE BEILIECTB M MATEPHANIOB. BAXKHEHIINE CTPOUTEIbHBIE
MaTepHaibl, KOHCTPYKIIMOHHBIE Marepuaibl, KpPacKd, CTEKIO, KepaMuKa,
MaTEPUaIbl IS SJIEKTPOHUKH, HAHOMATEPUAIIBI, OPraHUYECKUE U MUHEPATIbHBIC
yA0OpEeHMUSI.

XUMUA U 3J0POBBE YEIOBEKA: NMPaBUIa MCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia OE30MACHOIO HMCIOJIB30BAHKS NpenaparoB ObITOBOH
XVMHH B TIOBCCTHEBHOM KU3HH.

MeKnpeIMETHBIE CBA3H.

Peanuzanmss MEXINPEIMETHBIX CBS3€H MNP W3YYCHHHM OOWICH W
HEOPraHMYeCKOM XxuMHuM B 11 KJTacce OCYIIECTBIISIETCS 4YEPE3 UCIOJIb30BAHUE
KaKk OOMIMX €CTECTBEHHO-HAYYHBIX MOHSTHMA, TaK W TOHSATHN, SBJISIOLIUXCS
CUCTEMHBIMH JUTA OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mme eCTECTBEHHO-HAYYHBIC MOHATHUS. HAYYHBIA (DaKT, TUIOTE3a, 3aKOH,
TEOpUsl, AHAINA3, CHHTE3, KiacCH(PUKalMs, MEPUOJNYHOCTh, HAOIIOIEHUE,
DKCIIEPUMEHT, MOAETUPOBAHUE, U3MEPEHUE, ABJICHHE.

dusuka: Marepus, SHEPrus, Macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOIl, PaJUOAKTUBHOCTb, MOJIEKYJIA, DHEPreTUYECKUH YpPOBEHBD,
BCIIECTBO, TENO, OOBEM, arperaTHOE COCTOSHHE BEIIECTBA, (PU3MUECKUE
BEJIMYMHBI U €JIMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kinerka, opraHu3M, 3KocucTeMa, Ouocdepa, MaKpo- H
MUKPOAIJIEMEHTHI, BATAMUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadus: MuHEpasibl, TOPHBIE TOPOJBI, MOJIE3HBIE HCKOIMAEMBIE,
TOIUIMBO, PECYPCHL.

Texnonorus: XUMHYCCKaA IIPOMBINIJICHHOCTD, MCTAJLUIypPrus,
IIPOU3BOACTBO CTPOUTCIIbHBIX MarcpualioB, CEIIbCKOXO3SMCTBEHHOE
IIPOU3BOACTBO, numeBad IIPOMBINIJICHHOCTD, (I)apMa]_IeBTI/ILIGCKaH

INPOMBINIJICHHOCTD, HIPOU3BOACTBO KOCMCTHYCCKHX IIPCIIAparoB, IIPOU3BOACTBO



KOHCTPYKIMOHHBIX MarcpuailosB, QJICKTPOHHAA IIPOMBINIJICHHOCTD,
HAaHOTCXHOJIOTHUH.



IJIAHUPYEMBIE PE3VIIbTATBI OCBOEHUA TIPOI'PAMMBI 110
XUMHMM1 HA  BA30OBOM  YPOBHE CPEAHEI'O  OBLIETO
OBPA30OBAHHKA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBimuBacT TpeOOBaHHWS K pE3yJIbTaTaM OCBOCHUS
00y4YaroIIMMHUCS TPOrpaMM CPeaHEro oOuiero oOpazoBaHus (JIMYHOCTHBIM,
METANPEIMETHBIM W OPEAMETHBIM). Hay4HO-METOMMYECKOW OCHOBOH s
Pa3padOTKH TUIAHUPYEMBIX PE3YJIETATOB OCBOEHUSI TPOrPAMM CPEAHETO OOIIErO
00pa3oBaHusl SIBJISIETCS CUCTEMHO-ACATENIbLHOCTHBIN MOAXOI.

B cooTBeTCTBHM C CHCTEMHO-ACATEIBHOCTHBIM MOAXOJOM B CTPYKTYPE
JUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPEAMETa «XUMUS» HA YPOBHE CPEIHETO
o0mero 00pa3oBaHus BBIICEHBI CIEAYIOIIUE COCTABISIOLINE:

OCO3HaHWE O0YyYarOUIMMUCI POCCUICKONW TPaKIaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIPENECTICHHIO,

HAJIMYME MOTUBALMHU K OOYUEHUIO,

LEJICHAMPABICHHOE PA3BUTUE BHYTPEHHHUX YOEXKICHUI JTUYHOCTH Ha
OCHOBE KJTFOUEBBIX ILICHHOCTEH M MCTOPUYECKMX TpaaAuLMi 0a30BOW HayKu
XUMUH,

TOTOBHOCTb M CIMOCOOHOCTh OOYYArOIIMXCS PYKOBOACTBOBATHCS B CBOCH
JEATENBHOCTH [IECHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMHM, MPUCYIIUMU LEITOCTHOM
CUCTEME XMMHYECKOr0 00pa3oBaHus;

HAIMYME TPABOCO3HAHUS JKOJIOTMYECKOM KYJIBTYPhl H  CIIOCOOHOCTH
CTaBUTh LIETIU U CTPOUTH >KM3HEHHBIE TUTAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHUS NpPeaMeETa «XUMUS» AOCTUTAKOTCS B
€IMHCTBE Y4YeOHOH W BOCIHTATEIBHOH JEATEIBHOCTH B COOTBETCTBUM C
I'YMaHUCTUYECKAMH, COLIMOKYJITYPHBIMH, JTYyXOBHO-HPABCTBEHHBIMHU
LEHHOCTSMHU U UACATAMHU POCCUICKOr0 IPaskIaHCKOr0 O0IIECTBA, TPUHATHIMU B
o0uIecTBE HOPMAMK W MPABUJIAMH MOBEACHHUSI, COCOOCTBYIOIIMMHU MPOLECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00y Yaroumxcsl.

JIMYHOCTHBIE PE3YAbTaTBl OCBOCHHS MPEAMETA «XUMUS) OTPAKAIOT
c()OPMUPOBAHHOCTh OMbITA MMO3HABATEILHOW M MPAKTHYECKON ACITEIBbHOCTH
oOyyaroImuxcs N0 pean3aliy NIPUHATHIX B OOLIECTBE LIEHHOCTEHN, B TOM YHCIIE
B YaCTH:

1) rpaskIaHCKOrO0 BOCIIUTAHUSA

OCO3HaHWs  OOy4arOUIMMHUCS  CBOMX  KOHCTUTYLMOHHBIX TIpaB |
00sI3aHHOCTEMH, YBAXKCHUS K 3aKOHY U MPABOMOPAIKY;

OPEICTABICHHUS O COLMAIBHBIX HOPMAxX W NPABHJIAX MEKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;

TOTOBHOCTM K COBMECTHOH TBOPYECKON MACATENBHOCTH TMPH CO3JAHHUU
y4€OHBIX TPOEKTOB, PELICHUH YUYE€OHBIX W MO3HABATEIbHBIX 337a4, BBIMOTHCHAN
XUMUYECKHX SKCIIEPUMEHTOB,;

CHOCOOHOCTH MOHWUMAaTh M MPUHUMATh MOTHBBI, HAMEPCHUS, JIOTHKY W
apryMEHThI IPYTMX IPH aHAIU3E PA3TUYHBIX BUIOB YUEOHOU NEATENBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHHUSA

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAYyYHOMY HACJICIUIO
OTEUYECTBECHHON XUMUH,

YBOKCHHsI K IMPOLIECCY TBOPYECTBA B 00JACTH TEOPUM M MPAKTUUYECKOTO
NPUMCHECHUS XUMHH, OCO3HAHUS TOTO, YTO JOCTH>KCHUS HAYKH €CTh PE3yJIbTaT



JUIATENBHBIX ~ HAOMIOJEHUI, KPOIMOTIIMBBIX 3KCHEPUMEHTAIBHBIX TOUCKOB,
NOCTOSIHHOTO TPYJa YYEHBIX U TPAKTUKOB,;

MHTEPECA W TO3HABATEJBbHBIX MOTHBOB B TMOJMYYCHUM M MOCIEAYIOIEM
aHam3e  MHPOPMAUMM O  TEPEIOBBIX  JOCTHKCHHMSIX  COBPEMEHHOH
OTCUYECTBECHHON XUMUH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEACHHS,

CHOCOOHOCTH  OLICHMBATh CHUTYyalluM, CBSI3aHHBIE C XWMWYECKUMU
SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIC PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHWBATH CBOE MOBEACHUE U MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHWE MOCICACTBUIA 3THX
NOCTYTKOB,;

4) popMupoBaHuSA KYJbTYPHI 310POBbSI:

NOHMMAHWS LEHHOCTEH 3740pOBOr0 M 0Oe30macHOro olpasa >KW3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PH3NYECKOMY U
MICUXUYECKOMY 310POBBIO;

coOro/IcHUs MpaBujl O0€30MaCHOr0 OOpPAIEHUs C BEIIECTBAMH B OBITY,
[TOBCEIHEBHOM KA3HU U B TPYAOBOM AEATEIBHOCTH,

NOHMMAHWS [IEHHOCTH TMPaBWJ WHAMBUAYAIBHOTO W KOJUIEKTHBHOIO
0€30MacCHOr0 TMOBEACHUS B CUTYalUMsX, YTPOXKAKOMIMX 3J0POBBIO M KU3HU
JIFOJICH;

OCO3HAHWs  MOCIHEACTBUM M HENPUATHS  BPEAHBIX  NPHBBIYEK
(ynotpelseHus aJIKoroisi, HAPKOTUKOB, KypEHUS ),

S) Tpy10BOro BOCIMTAHUSL:

KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  Y4€OHO-HCCIEA0BATEIBCKOM
JESATENBHOCTA, OOIIECTBEHHO TMOJIE3HOW, TBOPYECKOW MW JIPYyrMX BHAAX
JESATENBHOCTH,

YCTAaHOBKM HA AKTMBHOE Yy4YaCTUE B PEUICHMM NPAKTHYECKUX 33134
COIMAJIbHON HAMpPaBJICHHOCTH (B paMKax CBOETO KJacca, IKOJIbI),

MHTEPECa K MPAKTUYECKOMY M3YyUYEHHUIO Mpodecchii pa3nvyuHOro pojaa, B
TOM YMCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUI 110 XUMUHU;

YBOKCHHS K TPyAy, JIOAIM Tpyla W pe3yjapTaram TPYJIOBOH
JESATENBHOCTH,

FOTOBHOCTM K OCO3HAaHHOMY BbIOODY WHIMBUIYAJbHOW TPACKTOPHUH
oOpazoBanus, Oyayuleit mpodeccur U peanusanud COOCTBEHHBIX XKU3HEHHBIX
MJIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUU, HHTEPECOB
¥ IOTPeOHOCTEH 00IIECTBA,;

6) 3K0JIOrH4eCKOT0 BOCIIMTAHUSA:

SKOJIOTHYECKU LIENECO00PA3HOr0 OTHOLIEHHS K MPUPOAC, KAK HCTOUHHUKY
CYLICCTBOBAHUS KU3HU HA 3EMJIE,

NOHMMAHUS TIO0AITBHOTO XapakTepa 3KOJOTMYECKUX MPOOJeM, BIMSHUS
3KOHOMHUYECKHX MPOLECCOB HA COCTOSHUE TPUPOAHON U COLMAIBHOM CPEMBIL;

OCO3HaHUsI HEOOXOOMMOCTH MCMOIb30BAHUS JOCTH)KCHUH XAMUW SISt
PELIEHHs BOIPOCOB PALMOHATIBHOTO NMPUPOJOIOIB30BAHUS,

AKTUBHOTO HENPUATHAS JEUCTBUNA, NPUHOCAIIUX BpPEH OKPYKAFOLIEH
NPUPOIHON Cpene, YMEHHs TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTHYECKUE
NOCJICACTBHSI MPEANPUHUMAEMBIX ICHCTBUI U MPEAOTBPAILATD UX;

HQJIMYMS  PA3BUTOTO  SKOJOTMYECKOTO  MBIIIIEHUS, 3KOJOTMYECKON
KYJIBTYPbI, OMbITa JAEATEIBHOCTH 3KOJIOTUYECKOW HAMPABICHHOCTH, YMEHUS
PYKOBOJCTBOBATLECS UMH B IIO3HABATEIBHON, KOMMYHUKATUBHONW M COLMAIBHOMN



NPAKTHKE, CHOCOOHOCTH W YMEHMS AKTMBHO MPOTUBOCTOSATH WICOJOTHU
xemodoouu,

7) HEHHOCTH HAYYHOT' 0 NO3HAHMS

Cc()OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTHKM;

NOHMMAHUS CHCHM(PUKKA XUMUM KAaK HAyKd, OCO3HAHWsS €€ pOJau B
(OpPMUPOBAHUN PALMOHAILHOTO HAYYHOTO MBINUICHUS, CO3/IaHUMU LIEIOCTHOTO
NPEICTABICHHS 00 OKPY>KArOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKA, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH WM PEUICHWH MPOOJIEM COXPAaHEHUS
[PUPOIHOrO PABHOBECHS,

yOSKAEHHOCTH B 0COOOH 3HAYMMOCTH XWUMHUW JJsl COBPEMEHHOM
IABWIM3ALMN. B €€ T'YMAHUCTUYECKONM HANPABICHHOCTA W BAXHOW pOIM B
CO3JaHMM HOBOH 0a3bl MaTEPHATBHOW KyJBTYPbl, PEMICHUH TIIOOATBHBIX
npoOJIEM YCTOWYMBOIO Pa3BUTHUSL YEIOBEYECTBA — CHIPbEBOM, SHEPreTUUECKOM,
NUIICBOM M DKOJIOTMYECKOW  OE30MACHOCTH, B PA3BUTUM  MEIWLUHBL,
00€eCneYeHNH YCIIOBUIM YCIEIHOTO TPyAa U SKOJIOTHYECKH KOM(POPTHOH KU3HU
KaKJI0T0 4UjIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: NOHUMAHHUS CYIIHOCTA METOJI0B
NO3HAHUS, HCIOJB3YEMBIX B E€CTECTBEHHBIX  HAyKax, CHOCOOHOCTH
WCMOJIb30BaTh TMONYYaeMblC 3HAHUS JUIS aHaiu3a W OOBSCHEHWS SIBICHUH
OKPY’KaroIEro MUpa M MPOUCXOMAIIMX B HEM HM3MEHEHWH, YMEHHsS J€arh
00OCHOBAaHHBIE 3aKIKOYCHHS HAa OCHOBE HAYYHBIX (PAKTOB M HMMCHOLIMXCS
JAHHBIX C LIEJIBIO MTOMYYEHNS JOCTOBEPHBIX BBIBOJOB,

CHOCOOHOCTH CaMOCTOSITENIBHO HKCIOJIb30BAaTh XUMWYECKUE 3HAHUS AJIs
peteHust TpoOJIEM B PEATIbHBIX )KU3HEHHBIX CUTYALUSX;

MHTEPeECA K TO3HAHUIO U MCCIIEN0BATENLCKOMN AEATENBHOCTH,

TOTOBHOCTM W  CHOCOOHOCTM K HENPEPBIBHOMY OOpa30BaHUIO W
caM000pa30BaHUI0, K AKTMBHOMY IMOJIYYCHHUIO HOBBIX 3HAHWH MO XWMHUU B
COOTBETCTBUM C KU3HEHHBIMUA MOTPEOHOCTSIMU;

UHTEpPECAa K  OCOOCHHOCTSIM  Tpyda B  pa3mAuHbBIX  cdepax
NpOPECCUOHATBHON ACATENBHOCTH.

METAIIPEJMETHBIE PE3YJIBTATDBI

MeTanpeIMeTHbIE PE3YJbTAaThl OCBOEHUS YUEOHOrO MpEAMETa «XUMUSD)
Ha YPOBHE CPEAHEr0 001IEro 00pa3oBaHMsl BKIIOYAIOT;

3HAUMMbIE A1 (OPMUPOBAHUS  MHPOBO33PEHHS  OOYYarOIIUXCS
MEXIUCLUTUIMHAPHBIE (MEKITPEIMETHBIE) OOLICHAYYHBIE MOHATHS,
OTPAKAKOIIKE LETIOCTHOCTh HAYYHOH KApTUHBI MUpa W CHEUU(PHKY METOIOB
NO3HAHUS, WMCIOJB3YEMBIX B €CTECTBCHHBIX HayKax (Marepus, BELIECTBO,
SHEPrusi, SBICHUE, MPOLECC, CUCTEMA, HAYYHBIA (DaKT, MPUHLIMII, TUMOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HMCCICAOBAaHHME, HAONIONCHUE, W3MEPEHHE,
SKCIIEPUMEHT U APYTHUE);

YHHUBEPCATbHBIE yucOHbIE JCHCTBHS (MO3HABATEIbHBIC,
KOMMYHHMKATUBHBIC,  PETYJATUBHBIE), oOecneunBarompe  (HOPMUPOBAHUE
(PYHKIIMOHATIBHON TPAMOTHOCTH M COLIMAIbHOM KOMIIETEHIMKN 00YUYarOLINXCS,

CIOCOOHOCTH o0yyarommxcst UCIOJIb30BaTh OCBOCHHBIC
MEXIMCUMIIMHAPHBIE, MHWPOBO33PCHUYECKUE 3HAHHWS W YHHBEPCAIbHBIC
yueOHbIEC JEHCTBUS B MO3HABATEIBLHONM U COLMATIBHON MTPAKTHKE.



MeranpeaMeTHele  Pe3yabTaThl OTPAKAKOT OBJIAACHUE YHHUBEPCATbHBIMU
y4cOHBIMHA  TMO3HABATCIBHBIMM, KOMMYHUKATUBHBIMA W  PErYJISTUBHBIMA
JEUCTBUASAMM.

OBnaseHue  YHHBEPCAJBLHBIMH  Y4eOHBIMH  NO3HABATEJIbHBIMH
AefiCTBUSIMH:

1) 6a30BbI€ JJOTHYECKHE ACHCTBHS:

CaMOCTOSITENIbHO  (DOPMYJIMPOBaTh M aKTYaJU3UpoOBaTh MNpoOIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh,

ONPEAENATh LENU ACATEIIBHOCTH, 3a1aBas MapaMmeTpbl U KPUTEPHH HX
JNOCTH)KEHHUS, COOTHOCHTH PE3YJIbTaThl JACATENIBHOCTA C IOCTaBICHHBIMHU
LESAMU,

MCITOJIB30BATh MIPU OCBOCHUM 3HAHWUN NMPUEMBI JJOTUYECKOTO MBILIJICHUS —
BBIICTIATH XaPAKTEPHbIC MPU3HAKU MOHSATUI U YCTAaHABIMBATh UX B3aUMOCBSI3b,
MCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS 17151 OOBSICHEHHS OTACTBHBIX (PAKTOB
U ABJICHUMH,

BBIOMpPATh OCHOBAaHUSI W KPUTEPUM [UIsl KJIACCH(HKAIMHM BEIICCTB W
XUMUYECKUX PEAKLINIL,

YCTAHABIMBATH TPUYMHHO-CIICACTBEHHBIE CBA3M MEXKAY H3YYAEMbIMHU
SBJICHUSIMU,

CTPOMTh JIOTMYECKHE PaCCYXACHUS (MHIYKTUBHBIC, ACIYKTUBHBIE, MO
AQHAJIOTHWHN ), BBISIBIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBJICHUAX, (OPMYIMPOBATH BBIBOJBI M 3aKITFOUEHUS,

NPUMEHATH B TPOLECCE TO3HAHWSA, MCIHOJB3YEMBIE B  XHMHH
CUMBOJIMYECKUE  (3HAKOBBIE)  MOJCIM, NPEOOpPa3OBbIBATE  MOJCIBHBIE
OPEICTABICHUS — XUMHYECKANA 3HAK (CHMBOJI) DJIEMEHTA, XHMHYECKas
(opMynia, YpaBHEHME XHMHUYECKOH PEAKIMM — MPU PEIICHUM YYECOHBIX
MTO3HABATENIBHBIX M MPAKTUYECKUX 3a/1a4, TPUMEHATh HA3BAHHBIE MOJECIBHBIC
MPEACTABIICHUS JUISl BBISBIICHUS XAPAKTEPHBIX NMPU3HAKOB U3YYaEMBbIX BELIECTB
1 XUMUAYECKUX PEAKLIUH.

2) 6a30BbIC HCCJICA0OBATEIBLCKHE 1CTICTBHSA:

BJIAJIETh OCHOBAMH METOJOB HAYYHOTO MO3HAHUS BEIIECTB U XMMUYECKUX
PEaKInii;

(GopMynupoBarh LEAM W 3aJa4A  WCCIECNOBAaHUS, MCMOJb30BaTh
NOCTABJIEHHBIE M CAMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAUYECTBE
WHCTPYMEHTA MO3HAHUSL U OCHOBBI JUIsl (JOPMUPOBAHUS TMUIIOTE3BI IO TPOBEPKE
NPaBUJIBHOCTH BBICKA3bIBAEMBIX CY>KIECHUIA,

BJIAJIETh HABBIKAMH CAMOCTOSITENIBHOTO IUIAHWPOBAHUS W MPOBEACHUS
YUYCHUYECKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUS HAONIOAATH 3a
XOJIOM  TPOLIECCa, CAaMOCTOATENIbHO  IMPOTHO3UPOBATH  €r0  PE3yJIbTar,
dopMmynupoBarh OOOOIIEHUS W BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTH
PE3YABTATOB UCCIIEIOBAHMS, COCTABIIATH OOOCHOBAHHBINA OTUET O MPOACTAHHON
padore;

npuoOpETaTh OMBIT YYEHWYECKOH HMCCIEN0BATENbCKOW M MPOCKTHOM
JEATENBHOCTH, TPOSBIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MMOUCKY METONOB PEIICHMS MPAKTHYECCKUX 3a4a4, NPUMEHEHUIO Pa3IMYHbIX
METOA0B IMO3HAHMUS.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATECS B PA3JIMYHBIX MCTOYHHKAX HWHQPOpMALUU (HAYYHO-
NOMyJISIpHAsE JINTEPATypa XUMHUYECKOTO COACPXKaHMs, CIPABOYHBIE MOCOOMS,
pecypcbl MHTEPHETA), aHATM3UPOBAaTh HHPOPMALIMIO PA3JIMYHBIX BUAOB U (OpM



NPEICTABICHHS,  KPUTHUYECKM  OLCHMBaTb €€  JOCTOBEPHOCTH W
HENPOTUBOPEUYNBOCTB,

(OopMyIMPOBATH 3aMPOCHl U TPUMEHSATH Pa3JIMYHbIC METOABI TPHA MOUCKE U
otOope wuHpOpMAIMK, HEOOXOAUMON JUIsl BBIMOJHEHUS YYEOHBIX 3a1a4
OnpeAcICHHOIO TUIIA,

npUOOPETaTh OMBIT MCIOJIB30BAHUS MH(OPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpPATh ONTHMAIBHYIO (OpPMY MpPEACTABIICHUS
uH(popManmm (cxemsl, TpaduKh, AMarpaMmmsl, TAOIHIBI, PUCYHKH U IPYTHE);

UCMOJIb30BaTh HAYYHBIA $3BIK B KAQueCTBE CpEACTBA OpuU pabore ¢
XUMUYECKOH HMH(OPMALMEH: MPUMEHATh MEXNPEAMETHBIE ((PU3HUECKUE W
MAaTEMaTUYECKHE) 3HAKM M CUMBOJBL,  (Qopmynsl,  aObOpeBUATYpHI,
HOMEHKJIATYPY;

UCIOJIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA
HATJISITHOCTH.

OBnageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMM:

3a/1aBaTh BOMPOCHL MO CYIIECTBY OOCYXKAAEMOW TEMBI B XOAE IMAIOra
W/WIA JTACKYCCUM, BBICKAa3bIBaTh WIEH, (POPMYJIMPOBATh CBOW MPEMJIOKCHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MPEUIOKEHHOH 3314,

BBICTYNIATh C MPE3CHTAMEN PE3yJIbTaTOB MO3HABATEILHOM NEATEIBHOCTH,
NOJIYYEHHBIX CAMOCTOSITEIBHO MJIA  COBMECTHO CO CBEPCTHHKAMHM MPHU
BBITIOJTHEHUM ~XUMHUYECKOTO JKCIEPUMEHTA, MPAKTHYECKOM paboTel MO
VCCIICTIOBAHUIO CBOMCTB M3YYacMbIX BEIIECTB, Peau3alui Y4eOHOr0 MPOEKTa U
(OopMyIUPOBATH BBIBOJIBI MO PE3YJIbTaTaM MPOBEAEHHBIX UCCICIOBAHUA MyTEM
COIIACOBaHUS MO3ULMIA B X0J€ OOCY>KACHHUS U OOMEHA MHEHHSIMM.

OBnageHne YHUBEPCAJIbHBIMH Pery/isiTABHBIMH 1CHCTBHSAMH:

CaMOCTOSITENIBHO TJIAHUPOBATh M OCYIIECTBISATH CBOK MO3HABATEIIBHYIO
JESATENBHOCTh, ONMpeacyss €€ Leau W 3aJadd, KOHTPOJMPOBATh M MO MEpe
HEOOXOMMOCTH KOPPEKTUPOBATh NPEUIAracMblid  AJITOPUTM JCHCTBUH MpU
BBITIOJTHEHUHM YYE€OHBIX M HCCIEAOBATEIbCKUX 3aJay, BBIOMpaTh Haubosee
3 pexkTUBHBIA cMOCO0 WX pEHIeHUs ¢ YYETOM MONYYEHUST HOBBIX 3HAHWHU O
BCIIECTBAX U XUMUYECKUX PEAKIUSX,

OCYIIECTBIISATE  CAMOKOHTPOJb  CBOCH  JNEATEIBHOCTM HA  OCHOBE
caMOaHaIM3a U CaMOOLICHKH.

HPEAMETHBIE PE3YJbTATDBI

10 KVTACC

[IpenMeTHBIE PE3YyABTATBl OCBOCHUS Kypca «OpraHuyeckas XUMHS)
OTPaXKAroOT:

Cc(hOPMUPOBAHHOCTh TMPEACTABICHUA O XHUMHUYECKOW COCTaBJISONICH
€CTECTBEHHO-HAYYHON KApPTHHBI MHpPA, POJIM XWMHAHM B TIO3HAHUW SIBJICHUU
Opupoabsl, B (OPMHUPOBAHWM MBIIIJIEHUS W KYJbTYpbl JIMYHOCTH, €€
(OYHKIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOM ISl PELICHUS] MPAKTUYECKUX
3371a4 M DKOJIOTMYECKM OOOCHOBAHHOI'O OTHOIICHHMS K CBOEMY 3JI0POBBIO M
MIPUPOIHOM CPELE;

BJIAJICHUE CHACTEMON XUMHWYECKMX 3HAHWM, KOTOpas  BKIIFOYAET:
OCHOBOITOJIAralOIIAE TOHATHS (XUMUYECKHA BJIEMEHT, arToM, JJICKTPOHHAs
o0oiouka aromMa, MOJIEKYJa, BaJ€HTHOCTb, JJICKTPOOTPULIATEILHOCTD,



XUMHUYECKAsl CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas W COKpaIEHHAs),
MOJIb, MOJSPHAs  Macca, MOJSIPHbIM  OOBEM,  YIVIEPOOHBIA  CKEJET,
(YHKIMOHAIBHAS TPYIIA, PAavKald, HU30MEPHUs, W30MEPbI, TOMOJOTHYECKHIA
PSI, TOMOJIOTH, YIJIEBOAOPOBI, KACIOPOA M a30TCOJAEPKALIME COCAMHCHHS,
MOHOMED, OJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEAMHEHUS ),
TEOPUU W 3aKOHBI (TEOPHUSI CTPOEHUS OpraHMYecKux BemecTB A. M. bytneposa,
3aKOH COXPAHECHHsI MAcCChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHNA SI3BIK
XUMHUH, MHPOBO33PCHUCCKHE 3HAHMs, JICKAIMME B OCHOBE TOHUMAHUS
OPUYMHHOCTA W CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (aKTONOTHYECKIEe
CBEJCHMS O CBOMCTBAX, COCTaBE, MOJYYCHHH W O€30MaCHOM HMCIOJb30BaHUHU
BAKHEHIINX OPraHMYECKHUX BEUIECTB B OBITY W MPAKTUUYECCKOW AEATEIBHOCTH
YeNTOBEKA,

c(OPMHUPOBAHHOCTh YMEHUI BBISBISATH XapaKTEPHbIC MPU3HAKKU TOHSITUH,
YCTAHABIIMBATh WX B3aUMOCBS3b, HMCIOJIB30BaTh COOTBETCTBYIOIIME MOHSATHUS
PU OMUCAHUK COCTABA, CTPOEHUS U MPEBPALLECHUI OPraHUnYECKUX COETMHEHWI;

c()OPMUPOBAHHOCTh YMEHUI MCMONIB30BATh XUMUYECKYK) CUMBOJIMKY AJIsI
COCTaBJICHUS] MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, COKPAILEHHOWN)
(OpMysl OpPraHMYECKMX BEIIECTB M YPABHECHUH XWMWUYECKUX PEaKIUil,
W3rOTABIIMBATH MOACTH MOJIEKYJ OPraHUYECKUX BEUICCTB ISl MILTHOCTPALMKA MX
XUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHMUS,

c()OPMUPOBAHHOCTh YMEHUH YCTAHABIMBATH MPUHAMIEKHOCTD N3yYEHHBIX
OPraHMYECKUX BEUICCTB MO KX COCTaBy M CTPOCHUID K OMNPEACTEHHOMY
KJIACCY/TPynne COCAMHEHUN (YIJIEBOAOPObI, KHCIOPOA W a30TCOACpKAlUe
COCIMHEHMSI, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS), JdaBaTh WM HA3BaHUS [0
cucremarnueckoil Homenknarype (IUPAC), a Takke NpuBOIUTE TPUBHUAIBHBIE
HA3BaHWs OTACIBHBIX OPraHWYECKUX BEIIECTB (3THJIEH, MPOMUJIEH, ALECTUIICH,
STUJICHIJIMKOJb, TIULEPUH, (PeHOI, GOPMANBACTH, aleTalIbICTH/I, MyPaBbAHAS
KHCIIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHCJIOTA, CTECApUHOBAs KHUCIIOTA,
IJIF0K03a, PPYKTO3a, Kpaxmall, IEUTH0I03a, TJIALIHH ),

Cc()OPMUPOBAHHOCTh YMEHHs ONPEACIATH BUABI XUMHUYECKOW CBSI3H B
OPraHUYECKUX COEAMHECHUSX (OAMHAPHBIC U KPATHBIE),

Cc()OPMUPOBAHHOCTh YMEHHS NPHUMEHATH MOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. BbyrnepoBa st OOBACHEHMS 3aBUCHUMOCTH
CBOMCTB BEIIECTB OT WX COCTaBA M CTPOCHMS, 3aKOH COXPAHEHMSI MAacChl
BEIIECTB,;

Cc()OPMUPOBAHHOCTh YMCHHW  XapaKTEPU30BATh COCTaB, CTPOCHHE,
($U3nUECKUE U XUMUYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTENEH Pa3JIMUHbIX
KJIACCOB OPraHMYECKHX BEIICCTB (METAH, 3TaH, 3TUJICH, MPONWICH, ALCTUIICH,
OyragueH-1,3, metriOyraauen-1,3, 6€H3051, METaHOJ, STAHOJ, STUJICHIJIUKOIb,
TIIMUEPHH, (DEHOJ, alleTaNbACTUA, MypaBbUHAA U YKCYCHAsl KUCIIOTHI, TJIFOK03a,
KpaxMall,  LEUII0N03a, AaMUHOYKCYCHash  KHCIIOTa),  WJUIFOCTPUPOBATH
TCHETUYECKYK) CBSI3b MEXKIY HHMH YPaBHCHUSMH  COOTBETCTBYIOLIMX
XUMHYECKHX PEAKLMIA C UCOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c()OPMUPOBAHHOCTH YMEHHUS XapaKTepU30BaTh UCTOYHUKHU
YIJIEBOJOPOAHOTO ChIpbsi (HE(Th, MPUPOJHBIA Tra3, yrojib), CHOCOOBI HX
nepepaboTKA U MPAKTHYECKOE MPUMEHEHHUE MTPOIYKTOB MEPEPAOOTKH,

c(OPMHUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUMCIICHUS MO0 XUMHUYECKUM
YPaBHECHHUSAM (Macchl, 00bEMA, KOJIMUYECTBA UCXOAHOTO BEIECTBA WM MPOAYKTa
PEAKIMKU MO M3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB MJIM MPOAYKTOB PEAKIIMH ),



c(hOPMUPOBAHHOCTL YMEHHHA BIAACTh CUCTEMON 3HAHWHA OO0 OCHOBHBIX
METO/IaX HAYYHOIO MO3HAHHUS, UCIOJIBb3YEMBIX B XUMUM MTPU U3YUYECHUHN BEIIECTB
U XUMUYECKMX SIBICHHNA  (HAONIOACHWUE, W3MEPEHUE, OKCICPUMEHT,
MOJCIUPOBAHUE), HCIMOJIB30BATh CHCTEMHBIE XUMWYECKUE 3HAHUS IS
OPUHSATHS PEUICHUHA B KOHKPETHBIX >KM3HECHHBIX CHUTyallMsIX, CBSI3aHHBIX C
BCIIECTBAMU U UX MPUMEHEHHUEM,

c(hOPMUPOBAHHOCTL ~ YMEHMH  COONMIONATh  TpaBuja  MOJIb30BaHUS
XUMUYECKOH TOCYAOH M JIabopaTOpHBIM OOOPYAOBAHMEM, A TAKXKE IMPABUIIA
oOpalleHust ¢ BEMIECTBAMU B COOTBETCTBUM C MHCTPYKIMSAMHU TIO BBINOJHEHUIO
71a00PATOPHBIX XUMHUYECKHX OIBITOB;

Cc()OPMUPOBAHHOCTh YMEHWH IJIAHUPOBATh M BBIMOJHITE XUMWYECKUH
JKCICPUMEHT (IPEBPALICHHUS OPraHM4eCKUX BEUICCTB MPU  HArPEBaHMH,
NOJIyYEHUE OTUICHA W HW3YYCHHE €ro CBOWCTB, KAUECTBEHHBIC PEaKIHAU
OPraHMYECKUX BEIECTB, JACHATypauusi OCIKOB NPH HArpPEBaHWHW, LIBETHBIC
peakuun OENKOB) B COOTBETCTBUM C MPABUJIAMM TEXHUKW OE30MACHOCTH MPHU
oOpallleHul ¢ BEUIECTBAMM M JIAOOPATOPHBIM OOOPYJOBAHHEM, MPEACTABISATH
pe3yabTaThl XUMHUYECKOTO HSKCIEpUMEHTAa B (QOpME 3aMucCu  ypaBHCHHMN
COOTBETCTBYIOIIMX pEaKkuuMii W (POPMYIUPOBaTh BBHIBOJBI HA OCHOBE 3THUX
PE3YABTATOB,

Cc()OPMUPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3WPOBATH XUMHUUYECKYHO
uH(}OPMALKIO, TOMYYAEMYK) M3 Pa3HbIX HCTOYHUKOB (CPEACTBA MAaCCOBOW
uH(popmauuu, HTEpHET 1 ApYyTHX ),

C(hOPMUPOBAHHOCTL ~ YMEHUN  COOMOJATh MPaBUJia  DKOJOTUUYECKU
LEIECO00Pa3HOro0 MOBEACHUS B OBITY W TPYAOBOH JACATEIBHOCTH B LEISX
COXPAHEHHUSI CBOETO 3/I0POBbS W OKPYXKAKOUICH MPUPOJHON CPEbl, OCO3HABATH
OMACHOCTh BO3JCHCTBUS HA >KMBBIC OPraHU3Mbl OMPEACIEHHBIX OPraHUYEeCKUX
BEILECTB, MOHUMast cMbici nmokazatens [1JIK, moscHsaTe Ha npuMmepax crnocoObl
YMEHBIICHUST W MPEAOTBPALICHUAS WX BPEAHOrO BO3JACHCTBUS HA OPraHu3M
YeNIOBEKA,

T 00YYArOIIMXCSl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSMU 3/I0POBbS. YMEHHE
NPUMEHSTh 3HaHHWSI 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHMS BEIICCTB U
XUMUYECKUX SIBJICHUMH;

VIS CIEnbiX W CAabOBUIAIIMX OOydYarOIUXCs: YMEHHE HKCIOJIb30BATh
penbeHO-TOUECUHYIO cUcTeMYy oOo3HaueHuid JI.  bpaiing nans  3anucu
XUMUYECKUX (HOPMYII.
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[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OO0mias M HeopraHudeckas
XAMUSD) OTPAKAFOT:

c(hOPMUPOBAHHOCTL MPEACTABICHUM: O XUMHYECKOW COCTABJISIONICH
€CTECTBCHHO-HAYYHON KAPTUHBI MHUpA, POJIM XMMHUU B TIO3HAHWUU SIBJICHUMN
Opupoasl, B (OPMHUPOBAHWM MBIIJIEHUS W KYJIbTYpbl JIMYHOCTH, €€
(OYHKIMOHATBHOW TPaMOTHOCTH, HEOOXOMMMOW ISl PEIICHUS MPAKTUYECCKUX
3371a4 M DKOJIOTMYECKM OOOCHOBAHHOI'O OTHOIICHHMS K CBOEMY 3JI0POBBIO
MIPUPOIHOM CPELE;

BJIAJICHUE CHUCTEMON XUMHWYECKMX 3HAHWM, KOTOpas  BKIIFOYAET:
OCHOBOITOJIAraroIIAe MOHITHS (XUMHYECKUI AJIEMEHT, aTOM, M30TOI, S-, p-, d-
AJIEKTPOHHBIE OPOMTAIM aTOMOB, MOH, MOJIEKYJA, MOJIb, MOJISIPHBIA OOBEM,
BJICHTHOCTD, JJIEKTPOOTPULIATENBHOCTh, CTEIEHb OKHUCJICHUS, XUMHYECKas
CBSI3b (KOBAJICHTHAs, HOHHASI, METAIMYECKAs, BOJAOPOIHAS ), KpUCTAIITMYECKAsS



PELIETKA, TUIBI XMMUYECKMX PEAKLUI, PACTBOP, SJEKTPOJIUTHL, HEAJIEKTPOJIUTHI,
BNEKTPOJIATUYECKAS JUCCOLMALMS, OKHMCIIUATENb, BOCCTAHOBHUTEID, CKOPOCTH
XUMUYECKOH PEaKuu, XUMUYECKOE PABHOBECHUE), TCOPHHM M 3aKOHBI (TCOpUs
BJIEKTPOJIMTUYECKON auccolmanuu, nepuoanueckuii 3akon . M. Meunneneesa,
3aKOH COXPAHEHWsI MAacCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALLECHUS
SHEPrUU MPU XUMUYECKUX PEAKIMIX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUAN S3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHUA, JISKAIIME B OCHOBE NOHUMAaHUS
OPUYMHHOCTA M CHCTEMHOCTH XUMHWYECKHX SBJICHUH, (DAKTOJIOTHUYECKUE
CBEICHMS O CBOMCTBAX, COCTaBE, MOJYYCHHH M O€30MAaCHOM HMCHOJb30BaHUU
BAKHEHIINX HEOPraHMYECKUX BEUICCTB B OBITY M MPAKTUYECKON AEATEIBHOCTH
YEJI0BEKa,

c()OPMUPOBAHHOCTh YMEHUH BBISIBJISITh XapPAKTEPHBbIC MPU3HAKU MOHSTHIA,
YCTaHABIMBATH WX B3aUMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOIIME MOHATHUS
IIPH OMMACAHUKA HEOPraHWYECKUX BEILECTB U UX NMPEBPALLEHUI;

c()OPMUPOBAHHOCTh YMEHUI MCTONB30BATH XUMUUYECKYI) CHMBOJIMKY AJIsI
cocraBiicHUus (OpPMYyJ BEUIECTB M yPABHCHWH XHMMHUYECKUX PEaKLHUH,
cuctemarnueckyro HomeHknatypy (IUPAC) w TpuBHManbHble Ha3BaHUs
OTJIENIBHBIX HEOPTaHWYECKUX BEIIECTB (YrapHbId ra3, yIICKUCIbIi ra3, aMMuUak,
raméHasl U3BeCThb, HeraléHasi U3BECTh, MMTHEBAS COMA, MUPUT U IPYTHE),

C()OPMUPOBAHHOCTh YMEHUH ONPEAENATh BAJECHTHOCTh W  CTENEHBb
OKMCJIEHUS! XUMUYECKHAX BJIEMEHTOB B COCAMHEHUSAX PA3JMYHOIO COCTABA, BUL
XUMHYECKOH CBSI3W (KOBAJICHTHAsl, MOHHAS, META/UIMYecKas, BOJAOPOJIHAs) B
COCIMHEHUAX, THUIl KPUCTAJUIMYECKOW PpEETKA KOHKPETHOrO —BEIIECTBA
(aTOMHasi, MONIEKYJIIPHAsS, HOHHAS, METAIMYECKAS ), XapaKTEP CPEIbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHUI;

Cc()OPMUPOBAHHOCTH YMEHU I YCTaHABIMBATh MPUHAIIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO MX COCTAaBY K OMPEACIEHHOMY KIAcCy/Tpymme
COCIUHEHHWIA (MPOCTBIE BEIIECTBA — METAUIBI W HEMETAJIbI, OKCHIBL,
OCHOBAaHUS1, KUCJIOTBI, aM()OTEPHBIE THAPOKCUBI, COJIN ),

c(hOPMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPHUOJNUECKOTO 3aKOHA
JA. W MengeneeBa W AEMOHCTPUPOBATH €r0  CHCTEMATU3UPYIOIIYIO,
OOBSICHUTENIbHYIO H MPOTHOCTAYECKYIO (PYHKIINH,

c()OPMUPOBAHHOCTh YMEHHI XapaKTEpPU30BaTh JIJICKTPOHHOE CTPOCHHUE
aTOMOB XMUMHWYECKUX 3JeMEHTOB 1—4 mnepuonoB Ileproamyeckoil cruCTEMbI
xumudeckux diemeHToB JI. Y. MeHnaeneeBa, UCMOb3Ysl MOHATUS «S-, p-, d-
JNIEKTPOHHBIE ~ OpPOMTAIN»,  «IHEPreTHYECKHE  YPOBHW»,  OOBICHATH
3aKOHOMEPHOCTM M3MEHEHUS CBOWCTB XHWMHYECKMX DOJEMEHTOB MW HX
COCIMHEHUN MO MEpPUOAaM M rpymmaM lIepruoandeckoil CUCTEMbI XUMUYECKUX
sieMeHTOB JI. Y. Menaeneena,

Cc()OPMUPOBAHHOCTh YMEHWH XapakTepH30BaTh (OMHUCHIBATH) OOMIME
XUMUYECKAE CBOMCTBA HEOPraHMYECKUX BELIECTB PA3IUYHBIX KIJIACCOB,
MOATBEP)KAATH CYLIECTBOBAHUE TEHETHUYECKON CBA3M MEXKIY HEOPTAaHMYECKUMU
BEILIECTBAMH C IMOMOILBK YPABHEHHUI COOTBETCTBYIOLIMX XUMAYECKUX PEAKLIUIL;

c()OPMUPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATh XUMUYECKUE PEAKLIMH 11O
Pa3IMYHBIM MTPU3HAKAM (YMCIy M COCTABY PEArMPYIOLIMX BELICCTB, TEMIOBOMY
3(hPeKTy peakumu, N3MEHEHUIO CTEIICHEN OKUCIICHHS 3JIEMEHTOB, 00PaTUMOCTH
PEAKIMH, YUACTHIO KaTaanu3aropa),

c()OPMUPOBAHHOCTh YMEHUI COCTABJIATh YPABHEHUS PEAKIMA PA3IMYHBIX
TUIOB, TOJHBIE M COKPAIIEHHBIC YPaBHEHHMS PEaKUMii WOHHOTO OOMEHa,
VUHTBIBAS YCIOBUS, IPA KOTOPBIX 3T PEAKIMKA UAYT 0 KOHIA,



c(OPMHUPOBAHHOCTh YMEHHI MPOBOIUTH PEAKIMHU, MOATBEPKAAIOIINE
KQUeCTBEHHBIA COCTAB PA3JIMYHBIX HEOPraHUYECKMX BEUICCTB, PACclO3HABATh
OMBITHBIM ~ NYTEM  MOHBI, MPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPraHMYECKUX BEUIECTB;

c(OPMHUPOBAHHOCTh YMEHUN PACKPBHIBATH CYIIHOCTH OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEAKIMHA MOCPEICTBOM COCTABJICHHUS AJIEKTPOHHOTO
OaJlaHCa dTUX PEaKIIWiA;

C(hOPMUPOBAHHOCTL ~ YMEHUH  OOBSICHATH  3aBUCUMOCTh  CKOPOCTH
XUMUYECKOH peakuuud OT pa3inyHbIX (DAKTOPOB, XapakTep CMELICHMUS
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3ACHCTBUS (TPUHIUIT
Jle larense);

c(OPMHUPOBAHHOCTh YMEHHUI XapakTepU30BaTh XUMHUUYECKUE TPOLECCHI,
JIeKalIUE B OCHOBE MPOMBIIILJICHHOTO MOJIYYECHUS CEPHOM KUCIOThI, aMMHUakKa, a
TaKXKe CPOPMHUPOBAHHOCTH MPEACTABICHUH 00 OOIIMX HAYUHBIX MPUHIMIAX U
AKOJIOTMYECKUX MPOOJIeMaX XMMUYECKOTO TTPOU3BOJICTRA,;

c(OPMHUPOBAHHOCTh YMEHUNA MPOBOAUTH BBIUUCIIEHUS C UCMOJIb30BAHUEM
MOHSATHUS «MACCOBAsl 10JIsl BELIECTBA B PACTBOPE», 00OBEMHBIX OTHOIICHUH Ta30B
OpU XUMHUYECKUMX PEaKIMIX, MacChl BEIIECTBA WJIM 00bEMA Tra3oB IO
U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WA OO0bEMY OJHOIO W3
YYaCTBYIOUIMX B PEAKUMU BEUICCTB, TEIUIOBOTO >(PQPEKTa PEaKIMH HA OCHOBE
3aKOHOB COXPAHEHUS MACChl BEUIECTB, PEBPALICHUS U COXPAHCHHUS SHEPTUHY;

c(hOPMUPOBAHHOCTL ~ YMEHMH  COONMIOMATh  TpaBuja  IMOJIb30BaHUS
XUMUYECKOH TOCYO W JIabopaToOpHbIM OOOPYIOBAHMEM, a TaKKe MPaBUJIA
oOpallieHUsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMU IO BBHINOJHEHHUIO
J1a00paTOPHBIX XUMUYECKHUX OMBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBIMNOJHATH XUMHUYECKHIA
AKCIEPUMEHT (PA3JIOKEHHUE MEPOKCUIA BOJIOPOIA B MPUCYTCTBUM KaTajin3aropa,
ONMPEACTICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO
WHAMKATOPA, BJMSHUE PaA3IMUYHBbIX (DAKTOPOB HA CKOPOCTh XUMHUECKOM
peaKiMK, Peaklud HMOHHOTO OOMEHA, KAUEeCTBEHHbIE peakuuu Ha cyibgar-,
kapOoHaT- U XJOPUI-aHUOHBI, HAa  KATHUOH  aMMOHHS,  PELICHHE
DKCIEPUMEHTATIBHBIX 3a1ad mo TemaMm «Metaibsy U «Hemeramiel»y) B
COOTBETCTBUM C TMPaBWIAMH TEXHMKM O€30MacCHOCTH NpH OOpalieHuu ¢
BELICCTBAMU M J1TADOPATOPHBIM OOOPYJOBAHUEM, MPEACTABJIATH PE3YJIbTATHI
XUMUYECKOTO AKCHEpUMEHTa B (POpME 3aMKCU YPaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyJIMpPOBaTh BHIBOABI HA OCHOBE ITUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHIM KPUTUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMALIMIO, TMONYYaeMyI0 M3 Pa3HbIX MCTOUYHUKOB (CPEICTBA MAaCCOBO
KOMMYHHMKaI1, MHTEpHET U APYTUX),

C(hOPMUPOBAHHOCTL ~ YMEHUW  COOMOAATh MPaBUJia  DKOJOTUUYECKH
LEIECO00PA3HOr0 MOBEACHUS B OBITY W TPYAOBOH JACATEIBHOCTH B UEISX
COXPaHEHMsI CBOETO 370POBbsl U OKPYKAKOIICH MPUPOTHON CpEebl, 0CO3HABATH
OMAacHOCTh BO3ACHCTBUS HA JKUBBIE OPraHU3Mbl OMNPEACTEHHBIX BELIECTB,
noHumasi cmbica mnokazarens [IJIK, noscHAT, Ha nOpuUMepax CrnocoObl
YMEHBLICHUS W TMPENOTBPAIICHUS WX BPEIHOrO BO3JEHCTBHMS HA OPraHu3M
YeNIOBEKA,

171 00yUarOMIUXCsl C OTPAHUUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS; YMEHUE
OPUMEHSTH 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METO/AAX MO3HAHMS BELIECTB U
XUMUYECKUX SIBJICHUMH;



IJI CJETBIX W CJIa0OBUIAIIMX OOYYAIOIIUXCA: YMEHHE HCHOJb30BaTh
penbeHO-TOYECUHYIO cUcTeMy oOo3HaueHuid JI.  bpaiins gans  3anucu
XUMUUYECKHUX bopmy.
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